INTRODUCTION
In response to the mean annual westward wind stress, the equatorial thermocline slopes downward to the west. The resultant negative (westward) zonal pressure gradient (ZPG) in the upper layers relative to a deeper reference level is important in the dynamics of the Equatorial Undercurrent (EUC). In the equatorial Atlantic Ocean, which has a pronounced annual cycle, the annual ZPG cycle is characterized by a trend of low values in the boreal spring and high values in midsummer through fall [Katz et al., 1977] . The zonal wind stress on the equator also attains a minimum value in spring coincident with the southernmost displacement of the intertropical convergence zone (ITCZ). The Equatorial Undercurrent, however, does not exhibit a clear annual cycle. For example, the EUC transport was not coherently altered during a period (between July and August 1974) when the ZPG doubled. The EUC was very much in evidence during the 1963 winter when a nearzero pressure gradient occurred [Katz et al., 1977] . During May-June 1979 at 28øW, in spite of a nearly constant ZPG toward its summer minimum 2 months after the minimum value of the wind stress was observed. The minimum value occurred, as predicted by the model, during the period when the reintensified trade wind was reestablishing the ZPG. The data set for each FOCAL cruise consists of nearly 100 Neil Brown conductivity-temperature-depth-oxygen (CTDO2) casts (0-500 m). These were spaced 30 nautical miles (,-,55 km) apart between 5øN and 5øS along 35øW, 23øW, 4øW, IøE, and 6ø30'E, and between 2øN and 2øS along 29øW and 10øW. Dynamic height values were averaged between IøN and løS to reduce high-frequency aliasing due to equatorially trapped waves. During CTD casts, direct measurements of the flow field to 500 m were made by a profiling current meter suspended from a free-drifting, heavily loaded surface buoy. Whenever possible, the current data were checked by comparison with data from the SEQUAL and FOCAL moorings (data kindly provided by R. Weisberg and C. Colin). The two agreed well. The 500-m measurement was used to correct the drift of the surface buoy and suspension wire. The correction rarely exceeded 10 cm s-•. The surface current between stations was estimated from ship drift by a Magnavox satellite navigation system. A mechanical system delayed the descent of the profiler until the buoy reached an equilibrium position. 
THE WIND FORCING
In the equatorial Atlantic Ocean west of 10øW, the annual cycle of the trade winds is related to the meridional migration of the ITCZ. This moves from a nearly equatorial position during the northern hemisphere winter to beyond 10øN during the southern hemisphere winter [Hastenrath and Lamb, 1977] . Barometric pressure centers over the African and South American continents regulate this annual cycle (in contrast, the ITCZ undergoes a very weak annual north-south migration in the Pacific Ocean). In the Gulf of Guinea east of 10øW, the winds are predominantly northward. North of the equator, the south-SE trades shift to form the so-called southwest African monsoon during summer and fall. The years 1982 and 1983 were characterized by strong, persistent southeast trade winds and were reported as a "buildup phase" by analogy with the Pacific Ocean prior to the onset of an E1 Nifio [Horel et al., 1986] . Then, after a final intensification of the trade winds during fall of 1983, a rapid and large scale relaxation of the trade winds occured between November 1983 and January 1984. The relaxation at that time of the year is normal, but its magnitude was exceptional. During May 1984, positive (eastward) wind stress was observed on the SPPR record [Katz et al., 1986] . Such an eastward wind stress along the equator, although unusual, also occurred in 1968 [Hisard, 1980] The response of the equatorial oceanic structures was as follows: during fall 1983 the ZPG at both the 0-dbar and 50-dbar levels reached its greatest value. The similarity of the gradient at both levels suggests a baroclinic adjustment to the wind forcing. During January 1984, as the trades relaxed, the ZPG rapidly weakened to near zero, well before the wind stress reached its minimum. When the latter occurred, during April (at least as averaged around 0 ø and 40øW), the ZPG had started to develop. During July 1984, the surface ZPG was stronger than it was during July 1983 in spite of a much shorter duration of westward wind forcing.
The largest current variations were in the surface layer. As the trades relaxed, an eastward surface flow developed along the equator during January 1984. This created the conditions for a vertical circulation which deepened the thermocline layer. One month later, warm, saline waters of equatorial origin were observed along the Namibia coast. The Benguela upwelling was weakened. For the first time, an Atlantic equivalent to the Pacific E1 Nifio was clearly depicted. It has been tentatively hypothesized that events, both on the equator and alongside Namibia, were closely related.
The data analyzed in this paper are from four pairs of 1-month-long cruises in each of 2 years. This raises questions about the statistical significance of some of the results because there is considerable spatial variability and considerable variability on time scales shorter than the interval between cruises. There are, fortunately, other data sets, including continuous time series, that were collected during the same period as part of the FOCAL and SEQUAL programs. The matter of statistical significance will be addressed once these data sets have been merged. In the meantime we draw the following conclusions from our analysis.
We claim that the so-called EUC surfacing during periods of well-weakened trades is an erroneous conclusion. When an eastward surface current occurred it was nearly always clearly separated from the EUC by a layer of reduced velocity. It is our opinion that this return flow must be separated from the calculation of the EUC transport to avoid overestimating the latter. Surface eastward velocity can reach 50 cm s-• and even more. The higher-speed surface layer appears to be rather thin and would be difficult to observe with current meters below a surface mooring (the first meter is usually at least 10 m below the surface). A second potential problem with current meter moorings is that we have seen that the EUC can deepen considerably without a change in core depth. The moorings must therefore give good coverage well below the core, which is not always the case. Relaxation of the trade wind during the boreal winter in the far west can induce a very energetic ocean response because of the larger magnitude of wind stress which is found there. This can give rise to a more rapid E1 Nifio-like phenomenon in the Atlantic, as compared with the Pacific, since the former is a much narrower basin. The equatorial variability can be augmented by unusual large values of the NECC transport during the boreal winter. In this season the NECC flow is further south and can contribute more directly to the Guinea Current bringing new water into the Gulf of Guinea. To the south of the equator, a permanent narrow eastward surface current exists around 2øS at 23øW. This current widens during summer as a geostrophic response to the uplifted nearequatorial thermocline's being slightly shifted to the south of the equator. In some years, as during 1984, the extent of this flow is increased. Analysis of this phenomenon in terms of a south equatorial surface countercurrent would require a more detailed analysis of the wind stress curl field during the FOCAL-SEQUAL experiment. The unusual relaxation of the trade winds along the equator during the 1984 boreal winter occurred 1 year after an intense Pacific E1 Nifio. That this occurred following an intense Pacific E1 Nifio is probably not a coincidence. The relaxation was associated with a large modification of the rainfall regime in areas south of the equator (NE Brazil, Angola, Namibia) where drought conditions of the last years were ended. The equatorial currents (the EUC and also a probable south equatorial surface countercurrent) cause a rapid, oceanwide transport of heat and create a new pattern for air-sea exchange. Further investigation is needed to understand the interaction between these currents and the climate variability of the region. This is an important task for the ongoing Tropical Ocean and Global Atmosphere (TOGA) experiment.
